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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment filed on January 1 4, 2008 has been entered. Claims 1 , 
3-11, 13-21 and 23-30 have been amended. Claims 2, 12 and 22 have been cancelled. 
Claims 1,3-11, 1 3-21 and 23-30 are still pending with claims 1,11 and 21 being an 
independent. 

7.65 Affidavit or Declaration under 37 CFR 1 .32: Effective to Withdraw 

2. The Declaration under 37 CFR 1 .1 32 filed January 1 4, 2008 is sufficient to 
overcome the rejection of claims 1-30 based upon Jiang et al. (US 2002/01 96966a 1). 
Jiang qualifies as prior art under 35 U.S.C 102 (a) or (e). Applicants Declarations 
provides an unequivocal statement that applicant conceived or invent the subject matter 
in Jiang as relied upon by the examiner to reject claims. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 , 3, 4, 6 7, 1 1 , 1 3, 1 4, 1 7, 21 , 23, 24, 26, 27 and 30 are rejected under 35 
U.S.C. 102(b) as being anticipated by Huo et al., Huo (U.S. Patent number 6, 282, 305 
B1). 

Regarding claim 1 , Huo discloses a method for a computerized analysis of 
mammogram in digital form of a breast of a patient (see column 9, line 60-column 10, 
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line 8, the present invention thus involves the development of a computerized method to 
automatically extract features that characterized mammography parenchymal patterns 
and relate to breast cancer risk would potentially benefit women seeking information 
regarding their individual breast cancer risk), comprising: 

extracting from the mammogram at least one fractal -based feature associated 
with a texture of a parenchyma of the breast (see column 9, line 60-column 10, line 8, 
the present invention thus involves the development of a computerized method to 
automatically extract features that characterized mammographic parenchymal patterns 
and relate to breast cancer risk would potentially benefit women seeking information 
regarding their individual breast cancer risk); 

applying the extracted said at least one fractal-based feature to at least one of a 
linear discriminant classifier (see column 9, lines 48-59, In performing the comparison 
of extracted features with the model, at least one of linear discriminate analysis, linear 
regression analysis and logistic regression analysis is performed on plural extracted 
features) and an artificial neural network classifier (see column 9, lines 48-59, extracted 
features are merged into a measure related to the risk of acquiring cancer by applying 
the extracted features as inputs to a trained artificial neural network outputting a risk 
classification index indicative of risk of acquiring cancer) and 

determining generating a risk marker indicative of a breast disease risk for said 
patient a fractal characteristic of the image data based on an output of at least one of a 
linear discriminant classifier (see column 9, lines 30-59, the extracted features are 
compared with a predetermined model based on gene carrier information and clinical 
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information, and a risk classification index is output as a result of the comparison) and 
an artificial neural network classifier (see column 9, lines 48-59, extracted features are 
merged into a measure related to the risk of acquiring cancer by applying the extracted 
features as inputs to a trained artificial neural network outputting a risk classification 
index indicative of risk of acquiring cancer). 

Regarding Claim 3, Hugo discloses the method according to Claim 1 , wherein the 
extracting step comprises: 

extracting plural fractal-based features at multiple scales (see column 9, line 
60-column 10, line 8, selected texture measure derived form the mammograms of 
patient are then related to breast cancer risk via two different approaches . First, these 
measures were used to differentiate mammographic parenchymal patterns). 

Regarding claim 4, Hugo discloses the method according to Claim 1 , wherein 
the extracting step comprises: 

extracting plural fractal-based features from an area of a region of interest of 
the mammogram based on a box-counting method (see column 11, lines 3-16, the 
computerized method for the assessment of breast cancer risk based on the analysis of 
mammographic parenchymal patterns and box-counting method is well known). 

Regarding claim 6, Huo discloses the method according to Claim 1, wherein the 
applying step comprises: 

applying the features to a linear discriminant analysis classifier (see column 9, 
lines 48-59, in performing the comparison of extracted features with the model, at least 
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one of linear discriminate analysis, linear regression analysis and logistic regression 
analysis is performed on plural extracted features). 

Regarding Claim 7, Huo discloses the method according to Claim 1, wherein 
the applying step comprises: 

applying the features to an artificial neural network classifier (see column 9, 
lines 48-59, extracted features are merged into a measure related to the risk of 
acquiring cancer by applying the extracted features as inputs to a trained artificial neural 
network outputting a risk classification index indicative of risk of acquiring cancer). 
Regarding Claim 10, Huo discloses the method according to Claim 1 , wherein the 
extracting step comprises: 

extracting from the mammogram determining a multi-fractal characteristic 
associated with the texture of the parenchyma of the breast (see column 9, line 60- 
column 10, line 8, extract features that characterize mammographic parenchymal 
patterns and relate to breast cancer risk would potentially benefit women seeking 
information regarding their individual breast cancer risk). 

Regarding Claim 11, Huo discloses a system for computerized analysis of a 
mammogram in digital form of a breast of a patient (see column 9, line 60-column 10, 
line 8, the present invention thus involves the development of a computerized method to 
automatically extract features that characterized mammographic parenchymal patterns 
and relate to breast cancer risk would potentially benefit women seeking information 
regarding their individual breast cancer risk), comprising: 
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a feature extraction mechanism that extracts from the mammogram at least 
one fractal-based feature associated with a texture of a parenchyma of the breast (see 
column 9, line 60-column 10, line 8, the present invention thus involves the 
development of a computerized method to automatically extract features that 
characterized mammographic parenchymal patterns and relate to breast cancer risk 
would potentially benefit women seeking information regarding their individual breast 
cancer risk); 

a classifier mechanism including at least one of a linear discriminant classifier 
(see column 9, lines 48-59, In performing the comparison of extracted features with the 
model, at least one of linear discriminate analysis, linear regression analysis and logistic 
regression analysis is performed on plural extracted features) and an artificial neural 
network classifier (see column 9, lines 48-59, extracted features are merged into a 
measure related to the risk of acquiring cancer by applying the extracted features as 
inputs to a trained artificial neural network outputting a risk classification index indicative 
of risk of acquiring cancer) and an artificial neural network to which the at least one 
fractal-based feature is applied (see column 9, lines 48-59, extracted features are 
merged into a measure related to the risk of acquiring cancer by applying the extracted 
features as inputs to a trained artificial neural network outputting a risk classification 
index indicative of risk of acquiring cancer); and 

risk marker generator that generates a risk marker indicative of a breast 
disease risk for the patient based on an output of the classifier mechanism (see column 
9, lines 30-59, the extracted features are compared with a predetermined model based 
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on gene carrier information and clinical information, and a risk classification index is 
output as a result of the comparison) and an artificial neural network classifier (see 
column 9, lines 48-59, extracted features are merged into a measure related to the risk 
of acquiring cancer by applying the extracted features as inputs to a trained artificial 
neural network outputting a risk classification index indicative of risk of acquiring 
cancer). 

Regarding Claim 13, Huo discloses the system according to Claim 1 1 , wherein 
the feature extraction mechanism extracts plural fractal-based features at multiple 
scales (see column 9, line 60-column 10, line 8, selected texture measure derived form 
the mammograms of patient are then related to breast cancer risk via two different 
approaches . First, these measures were used to differentiate mammographic 
parenchymal patterns). 

Regarding claim 14, Huo discloses the system according to Claim 1 1 , wherein 
the feature extraction mechanism extracts plural fractal-based features from an area of 
a region of interest of the mammogram based on a box-counting method (see column 
1 1, lines 3-16, the computerized method for the assessment of breast cancer risk based 
on the analysis of mammographic parenchymal patterns and box-counting method is 
well known). 

Regarding Claim 16, Huo discloses the system according to Claim 1 1 , wherein 
the classifier mechanism comprises a linear discriminant analysis classifier (see column 
9, lines 48-59, in performing the comparison of extracted features with the model, at 
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least one of linear discriminate analysis, linear regression analysis and logistic 
regression analysis is performed on plural extracted features). 

Regarding Claim 17, Huo discloses the system according to Claim 1 1 , wherein 
the classifier mechanism comprises an artificial neural network classifier (see column 9, 
lines 48-59, extracted features are merged into a measure related to the risk of 
acquiring cancer by applying the extracted features as inputs to a trained artificial neural 
network outputting a risk classification index indicative of risk of acquiring cancer). 
Regarding Claim 20, Huo discloses the system according to Claim 1 1 , wherein the 
feature extraction mechanism extracts from the mammogram a multi-fractal 
characteristic associated with the texture of the parenchyma of the breast (see column 
9, line 60-column 10, line 8, extract features that characterize mammographic 
parenchymal patterns and relate to breast cancer risk would potentially benefit women 
seeking information regarding their individual breast cancer risk). 

Regarding Claim 21 , Huo discloses a computer readable medium storing 
instructions for execution on a computer system, which when executed by the computer 
system, causes the computer system to perform a method for a computerized analysis 
of a mammogram in digital form of a breast of a patient (see column 29, lines 20-41, 
CD-ROMs, floppy disk and other removable media devices) comprising the steps of: 
extracting from the mammogram at least one fractal-based feature associated 
with a texture of a parenchyma of the breast (see column 9, line 60-column 10, line 8, 
the present invention thus involves the development of a computerized method to 
automatically extract features that characterized mammographic parenchymal patterns 
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and relate to breast cancer risk would potentially benefit women seeking information 
regarding their individual breast cancer risk); 

applying said at least one fractal -based feature to at least one of a linear 
discriminant classifierfsee column 9, lines 48-59, In performing the comparison of 
extracted features with the model, at least one of linear discriminate analysis, linear 
regression analysis and logistic regression analysis is performed on plural extracted 
features) and an artificial neural network classifier (see column 9, lines 48-59, 
extracted features are merged into a measure related to the risk of acquiring cancer by 
applying the extracted features as inputs to a trained artificial neural network outputting 
a risk classification index indicative of risk of acquiring cancer); and 

generating a risk marker indicative of a breast disease risk for said patient based 
on an output of the at least one of a linear discriminant classifier and an artificial neural 
network classifierfsee column 9, lines 30-59, the extracted features are compared with a 
predetermined model based on gene carrier information and clinical information, and a 
risk classification index is output as a result of the comparison) and an artificial neural 
network classifier (see column 9, lines 48-59, extracted features are merged into a 
measure related to the risk of acquiring cancer by applying the extracted features as 
inputs to a trained artificial neural network outputting a risk classification index indicative 
of risk of acquiring cancer). 

Regarding Claim 23, Huo discloses the computer readable medium according to 
Claim 21 , wherein the extracting step comprises: 
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extracting plural fractal-based features at multiple scales (see column 9, line 60- 
column 10, line 8, selected texture measure derived form the mammograms of patient 
are then related to breast cancer risk via two different approaches . First, these 
measures were used to differentiate mammographic parenchymal patterns). 

Regarding Claim 24, Huo discloses the computer readable medium according 
to Claim 21 , wherein the extracting step comprises: 

extracting plural fractal-based features from an area of a region of interest of the 
mammogram based on a box-counting method (see column 11, lines 3-16, the 
computerized method for the assessment of breast cancer risk based on the analysis of 
mammographic parenchymal patterns and box-counting method is well known). 

Regarding Claim 26, Huo discloses the computer readable medium according to 
Claim 21 , wherein the applying step comprises: 

applying the features to a linear discriminant analysis classifier (see column 9, 
lines 48-59, in performing the comparison of extracted features with the model, at least 
one of linear discriminate analysis, linear regression analysis and logistic regression 
analysis is performed on plural extracted feature). 

Regarding Claim 27, Huo discloses the computer readable medium according to 
Claim 21 , wherein the applying step comprises: 

applying the features to an artificial neural network classifier (see column 9, lines 
48-59, extracted features are merged into a measure related to the risk of acquiring 
cancer by applying the extracted features as inputs to a trained artificial neural network 
outputting a risk classification index indicative of risk of acquiring cancer). 
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Regarding Claim 30, Huo discloses the computer readable medium according to 
Claim 21 , wherein the extracting step comprises: 

extracting from the mammogram a multi-fractal characteristic associated with 
the texture of the parenchvma of the breast (see column 9, line 60-column 10, line 8, 
extract features that characterize mammographic parenchymal patterns and relate to 
breast cancer risk would potentially benefit women seeking information regarding their 
individual breast cancer risk). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 5, 8, 9, 15, 18, 19, 25, 28 and 29 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Huo as applied to claims 1, 11 and 21, above in view of 
Caldwell ( Phys. Biol. Vol.35, No 2, 235-247, printed in the UK from IDS). 

Huo discloses extracting from the mammogram at least one fractal-based 
feature associated with a texture of a parenchyma of the breast. 

Huo does not disclose extracting plural fractal-based features from a volume 
of a region of interest of the image data mammogram based on a general Minkowski 

However, Caldwell discloses regarding Claim 5, the method according to Claim 
1 , wherein the extracting step comprises: 
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extracting plural fractal-based features from a volume of a region of interest of 
the image data mammogram based on a general Minkowski model (see pages 237- 
238, the mammograms were taken as representing three-dimensional contours, with the 
optical density at each point (x,y) treated as a distance measure providing the third 
topological dimensions and general Minkowski model is well known). 

It would have been obvious to an ordinary skill in the art at the time when the 
invention was made to use Caldwell's extracting plural fractal-based features from a 
volume of a region of interest of the image data mammogram based on a general 
Minkowski in Huo's extracting from the mammogram at least one fractal-based feature 
associated with a texture of a parenchyma of the breast because it will allow to improve 
the classification performance, [Caldwell, see page 920]. 

Regarding Claim 8, Caldwell discloses the method according to Claim 1 , 
wherein the extracting step comprises: 

Calculating a fractal dimension from a slope (see page 238, mammogram, is 
related to the slope of a plot of log {A (£)} versus log {£}). 

Regarding Claim 9, Caldwell discloses the method according to Claim 1 , wherein 
the extracting step comprises: 

calculating a fractal dimension from at least two slopes (see page 238, 
mammogram, is related to the slope of a plot of log{A(£)} versus log{£}). 

Regarding Claim 15, Caldwell discloses the system according to Claim 1 1 , 
wherein the feature extraction mechanism extracts plural fractal-based features from a 
volume of a region of interest of the mammogram based on a general Minkowski model 
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(see pages 237-238, the mammograms were taken as representing three-dimensional 
contours, with the optical density at each point (x,y) treated as a distance measure 
providing the third topological dimensions and general Minkowski model is well known). 

Regarding Claim 18, Caldwell discloses the system according to Claim 1 1 , 
wherein the feature extraction mechanism calculates a fractal dimension from a slope 
(see page 238, mammogram, is related to the slope of a plot of log{A(e)} versus log{£}). 

Regarding Claim 19, Caldwell discloses the system according to Claim 1 1 , 
wherein the feature extraction mechanism calculates a fractal dimension from at least 
two slopes (see page 238, mammogram, is related to the slope of a plot of log{A(e)} 
versus log{e}). 

Regarding Claim 25, Caldwell discloses the computer readable medium 
according to Claim 21 , wherein the extracting step comprises 

extracting plural fractal-based features from a volume of a region of interest of the 
mammogram based on a general Minkowski model (see pages 237-238, the 
mammograms were taken as representing three-dimensional contours, with the optical 
density at each point (x,y) treated as a distance measure providing the third topological 
dimensions and general Minkowski model is well known). 

Regarding Claim 28, Caldwell discloses the computer readable medium 
according to Claim 21, wherein the extracting step comprises: 

calculating a fractal dimension from a slope (see page 238, mammogram, is 
related to the slope of a plot of log{A(£)} versus log{£}). 
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Regarding Claim 29, Caldwell discloses the computer readable medium 
according to Claim 21, wherein the extracting step comprises: 

calculating a fractal dimension from at least two slopes (see page 238, 
mammogram, is related to the slope of a plot of log{A(£)} versus log{£}). 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AKLILU k. WOLDEMARIAM whose telephone number is 
(571)270-3247. The examiner can normally be reached on Monday-Thursday 6:30 a.m- 
5:00 p.m EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Samir Ahmed can be reached on 571-272-7413. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Samir Ahmed, 
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